Objective-To compare two new power sources for catheter ablation in patients with the Wolff-Parkinson-White syndrome. Design-120 consecutive patients with accessory pathways had catheter ablation. Low energy direct current (DC) was used in the first 60 patients and radiofrequency current in the next 60 patients. Setting-Electrophysiological laboratory of a large heart institute. Patients-72 men and 48 women (mean (SD) age 35 (14) years (range 9-75)). The accessory pathways were in the left free wall in 73 patients. They were posteroseptal in 35 patients, in the right free wall in five, and anteroseptal in seven. There was no significant difference in the clinical or electrophysiological variables between the two ablation groups. Results-Catheter ablation with low energy direct current was successful in 55/60 patients (92%) and radiofrequency energy was successful in 52/60 patients (87%). Low energy direct current was also successful in four of the eight patients in whom radiofrequency ablation had failed. Radiofrequency ablation was successful in two of the five patients in whom low energy direct current ablation had failed. The mean (SD) procedure and fluoroscopy times for successful ablation were 3-2 (1.5) h and 61 (40) 
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Objective-To compare two new power sources for catheter ablation in patients with the Wolff-Parkinson-White syndrome. Design-120 consecutive patients with accessory pathways had catheter ablation. Low energy direct current (DC) was used in the first 60 patients and radiofrequency current in the next 60 patients. Setting-Electrophysiological laboratory of a large heart institute. Patients-72 men and 48 women (mean (SD) age 35 (14) years (range 9-75)). The accessory pathways were in the left free wall in 73 patients. They were posteroseptal in 35 patients, in the right free wall in five, and anteroseptal in seven. There was no significant difference in the clinical or electrophysiological variables between the two ablation groups. Results-Catheter ablation with low energy direct current was successful in 55/60 patients (92%) and radiofrequency energy was successful in 52/60 patients (87%). Low energy direct current was also successful in four of the eight patients in whom radiofrequency ablation had failed. Radiofrequency ablation was successful in two of the five patients in whom low energy direct current ablation had failed. The mean (SD) procedure and fluoroscopy times for successful ablation were 3-2 (1.5) h and 61 (40) min respectively. These times were similar for both power sources. Accessory pathway conduction recurred in 17 patients (28%) who had low energy direct current and four patients (7%/6) who received radiofrequency energy (p < 0.004). All patients with recurrence of an accessory pathway had successful re-ablation. Conclusions 35 (14) (range 9-75)) with accessory pathways underwent catheter ablation at the Montreal Heart Institute. There was associated congenital heart disease in four patients (Ebstein's anomaly in three patients and L-transposition of the great vessels in the other). Surgical ablation of a left free wall accessory pathway had previously been unsuccessful in two patients, high energy direct current ablation had failed in three, and in one patient radiofrequency ablation had failed at another institution. All patients had symptomatic tachycardias with a mean (1 SD) duration of 13 (9) Continuous intravenous heparin (bolus of 2500 units followed by 1000 units/h in adults, bolus of 1000 units followed by 500 units/h in children) was started before ablation. Patients receiving low energy direct current or radiofrequency were anaesthetised with various drugs, including midazolam, fentanyl, nalbufine, thiopentone, propofol, or ketamine. Patients who had radiofrequency ablation did not need general anaesthesia before ablation. The approach for ablation of leftsided accessory pathways consisted of mapping and ablation from a patent foramen ovale (one patient), directly within the coronary sinus (10 patients), and from a retrograde aortic approach to the region of the mitral annulus (63 patients, including 17 Table 2 shows the outcome of catheter ablation in all patients. The accessory pathway was successfully ablated in 107 patients (89%) during the initial ablation session (no significant difference between radiofrequency and low energy direct current ablation).
Tiirty four patients required additional ablation sessions. In 13 of these the initial ablation procedure had failed. The remaining 21 patients required an additional session because the accessory pathway recurred after an initially successful ablation. There was a significantly greater recurrence of accessory pathway conduction after low energy direct current (17/60 patients (28%)) than after radiofrequency energy (4/60 patients (7%)), (25) units/i) and in 28% of patients who had radiofrequency ablation (mean rise of 7 (9) units/l)(p < 0 04).
COMPLICATIONS AND FOLLOW UP
There were six complications (during our socalled learning phase of catheter ablation) with low energy direct current. Cardiac tamponade requiring a pericardial window occurred in one patient24 and transient pericarditis was seen in three patients. The other two complications were iliac arterial dissection in one patient and microemboli in both feet in a patient treated with coumadin.
Later, when we were using radiofrequency current, there was only one complication. Pneumothorax developed after central venous puncture and the patient required thoracic drainage for 48 hours but recovered uneventfully.
Intermittent palpitation during follow up occurred in 41% of patients who had low energy direct current ablation and 40% of patients who had radiofrequency, but none of these patients described symptoms that resembled the episodes of reciprocating tachycardia that they had before ablation. Late electrophysiological studies confirmed the absence of an accessory pathway in 48 (96%) of 50 patients who underwent low energy direct current ablation, and accessory pathway conduction was modified in two patients who were symptom free during 12 months of follow up. The late electrophysiological study was normal in 21 (91%) of 23 patients who received radiofrequency current. Two of these patients had a concealed accessory pathway with reciprocating tachycardia induced during programmed electrical stimulation; radiofrequency ablation was successful in both patients. In the eight patients in whom radiofrequency ablation failed we used low energy direct current as a back-up and successfully ablated pathways in four of these patients (left free wall accessory pathway in two patients, posteroseptal in one patient, and anteroseptal in one patient). This suggests that low energy direct current is more likely than radiofrequency ablation to be associated with a favourable outcome in a select subgroup of patients, in whom catheter positioning and stability are very difficult or in whom accessory pathways are presumably located more epicardially than endocardially.'>3 Also low energy direct current has been shown to be safe in patients who require ablation within the cornary sinus.172434 None the less radiofrequency ablation was achieved within the os of the coronary sinus without complications in three of our patients and Haissaguerre et al showed that radiofrequency current may be given within the coronary sinus.35 RECURRENCE OF ACCESSORY PATHWAY In our study low energy direct current was associated with significantly more recurrences of accessory pathway conduction than radiofrequency ablation. Shocks delivered at sites remote from the accessory pathway can temporarily cause conduction block, without necessarily creating sufficient necrosis for permanent interruption of the accessory pathway. Unlike the application of low energy direct current, catheter positioning for the application of radiofrequency energy is critical, and ablation is successful only when the energy is delivered directly over the accessory pathway, which may explain the low recurrence rate in these patients.2'-2' COMPLICATIONS Both new power sources seem safe.2'-2436 There were only six complications (5%). Other studies of radiofrequency ablation have also reported a low incidence of non-cardiac and cardiac complications-so far cardiac tamponade,2' myocardial infarction22 and aortic leaflet perforation37 have been reported. We found that creatine kinase MB concentration rose above normal values significantly more often and were significantly higher after low energy direct current than after radiofrequency ablation. Although this suggests that low energy direct current is associated with greater amounts of necrosis, Haines et al have recently shown that increases in creatine kinase MB may be underestimated after radiofrequency ablation.38 Nonetheless, earlier pathological studies showed that low energy direct current ablation causes larger myocardial lesions than radiofrequency ablation. '7 39 LIM1TATIONS OF THE STUDY We performed catheter ablation of accessory pathways in 120 consecutive patients over a three year period. Comparison between both groups of patients is limited by two principal factors. The patients who received radiofrequency current benefited from the early experience we acquired using low energy direct current. Also, a deflectable tip was not available in over half of the patients (39/60) who received low energy direct current. However, a recent prospective comparison study of catheter ablation of the atrioventricular junction in patients with atrial tachyarrhythmias showed that radiofrequency ablation was safer and more effective than high energy DC ablation. 40 Radiofrequency current should be used initially in patients with accessory pathways who undergo ablation. Radiofrequency ablation does not require general anaesthesia and is highly successful for ablation of accessory pathways. Furthermore, the precise catheter positioning required for radiofrequency ablation is associated with a significantly lower recurrence of accessory pathway conduction than low energy direct current. The low energy DC power source may be most useful in patients in whom radiofrequency has failed. In some patients it is difficult to apply radiofrequency energy for 30 seconds or more because of catheter instability. This can be overcome by giving low energy direct current shocks that are given over only a few milliseconds. Other patients with accessory pathways that are located away from the subendocardium or within the coronary sinus vein may also benefit more from low energy direct current ablation.
